Naloxone enhances the response to hypercapnia of spinal and cranial respiratory nerves.
To assess the effects of endogenous opiates on respiratory muscle responses to CO2, naloxone was administered intravenously to paralyzed, vagotomized and artificially ventilated cats anesthetized with alpha-chloralose. Neural activity was recorded from the phrenic, hypoglossal (HG), glossopharyngeal (GP) and recurrent laryngeal (RL) nerves. Before naloxone, phasic activity began first in the phrenic at a PETCO2 of 30.0 +/- 1.8 Torr, followed by the RL at a PETCO2 of 33.5 +/- 1.7 Torr, the HG at a PETCO2 of 39.9 +/- 2.1 Torr and the GP at a PETCO2 of 42.5 +/- 2.2 Torr during CO2 rebreathing. Naloxone had no significant effect on the apneic threshold of any of the nerves studied. Naloxone did, however, increase respiratory frequency (P less than 0.01) mainly by causing a significant (P less than 0.01) shortening of TE as it had no significant effect on TI. Naloxone also significantly increased the rate at which peak nerve activity increased with CO2 in the HG (P less than 0.01) and the GP (P less than 0.01) nerves, but not in the phrenic and RL nerves. Instead, the maximum activity produced by hypercapnia and the PETCO2 level at which maximum activity occurred in the phrenic, but not the RL, increased after naloxone. The result of these effects was that naloxone extended the range over which the HG and GP behaved proportionally with the phrenic, but it did not change the curvilinear nature of these relationships.